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ta.2013.0Abstract Since the mid of eighties of the last century, submental (S-MEN) and submandibular (S-
MAN) intubation(s) are practiced worldwide. It is an easy technique, has certain indications and
limited complications. In our case series, S-MAN was useful in reducing the time of the old nasal
technique and then followed by the oral intubation technique and herein reducing the risk of aspi-
ration and hypoxia. We are presenting its applications for the ﬁrst time in our medical facility in
maxillofacial surgery in six patients with a short description of the technique that was modiﬁed over
the years and the outcome.
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Sharing the airway is a major concern, for both the anaesthe-
tist and the surgeon, because the security of the airway may be
jeopardized and the tracheal tube might impede the surgicalartment of Anaesthesia/ICU,
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1.001ﬁeld. This is typically seen in maxillofacial and ENT surgeries.
Nasal intubation is widely exercised by anaesthetists in maxil-
lofacial surgery; however, difﬁculties arise with panfacial frac-
tures when an unobstructed surgical ﬁeld is required to provide
good occlusion, jaw wiring, nasal manipulation and maxillo-
mandibular ﬁxation in the same procedure.
Submandibular intubation is an atypical method of estab-
lishing a deﬁnitive airway as it does not use the usual anatomic
paths to secure the airway. The method was invented by a
Spanish maxillofacial surgeon, Francisco Hernandez Altemir,
who described the technique of submental intubation in his
original work published in 19861 as an alternative to tracheos-
tomy and keeping away from the ﬁeld of surgery. The tech-
nique of submental intubation had been modiﬁed to the
submandibular approach;2 in both of these approaches the
technique is straightforward and simple.ces. Production and hosting by Elsevier B.V. All rights reserved.
Figure 3 Left submandibularl approach.
Figure 2 Endotracheal tube secured to the skin.
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The technique of submandibular intubation approach was ﬁrst
put into practice in our facility in March 2011 for the construc-
tion of panfacial injured patients. During a one-year period,
we had six young patients (ﬁve males and one female) who sus-
tained severe trauma, which included panfacial injuries, who
underwent extensive facial re-construction utilizing the sub-
mandibular route of establishing an airway.
All six patients were scheduled for elective open reduction
and internal ﬁxations of their mid and lower face fractures,
after they had been hemodynamically stabilized.
Three of the patients had a polyvinyl chloride (PVC) endo-
tracheal tube in place at the time of surgery and were switched
to an armoured (reinforced) tube. Postoperatively, only one
patient had the tracheal tube left in place for elective ventila-
tion for 48 h due to lung contusion. The other three patients
were intubated in the operating theatre, in which one patient
had his tracheal tube left in the submandibular route postop-
eratively for elective ventilation for 72 h.
2.1. Technique
A reinforced tracheal tube is preferably used; however, there
are reports of using an RAE tube instead.4 Subsequently, a
1.5 cm incision is made through the skin in the right or left
anterior submandibular region (Fig. 1) and (Fig. 3), parallel
to the inferior border of the mandible – this is to avoid injury
to the marginal mandibular branch of the facial nerve. In this
case, we prefer the anterior submandibular approach over the
submental approach because, potentially, the endotracheal
tube might push the tongue upward blocking the surgical ﬁeld.
This approach will also improve the visualization of the tra-
cheal tube during laryngoscopy – and so, we prefer the right
side approach. Next, a blunt dissection is performed through
the platysma, the deep cervical fascia and mylohyoid muscle;
this creates a tunnel in close proximity to the lingual cortex
of the mandible to prevent injury to the lingual and subman-
dibular salivary glands’ ducts. The pilot balloon is pulled out
ﬁrst, then the proximal end of the orotracheal tube is grasped,
exteriorized and secured to the skin. (Fig. 2)
There are three recommendations here: (1) ensure that the
tracheal tube mount is loosened so it can be removed easily
and reconnected after the tube has been exteriorized, (2) switch
to 100% O2 for a few minutes prior to the phase of disconnec-Figure 1 Showing the reinforced endotracheal tube and the site
of incision.tion to increase the margin of safety, and (3) we found that it is
easier to have the pilot balloon out ﬁrst, before the tracheal
tube.
The time required to accomplish the procedure has been
calculated to be less than 10 min to perform, which is another
reason why it is considered as an advantage over a
tracheostomy.
Complications associated with submandibular intubation
include localized infection, scarring, postoperative salivary ﬁs-
tula, mucocele formation on the ﬂoor of the mouth and pares-
thesia of the lingual nerve. In our patients, there were no
complications related to this procedure and the patients were
satisﬁed overall in terms of aesthetic results.
2.2. Discussion
Airway management in panfacial reconstruction surgery has
gone through major breakthroughs since the application of
this procedure.
The major indication for these approaches, i.e. submental
(S-MEN) and submandibular (S-MAN), is when there is a
need for ﬁxation of the middle and lower face fractures, i.e.
mandible or maxilla (Le Fort I, II and III) fractures’ combined
with nasal or nasoethmoidal bone fracture to ensure a good
occlusion.
The procedure underwent modiﬁcation(s)3–5 and is consid-
ered one of the indications when a nasal route is inadvisable
due to a fractured base of the skull with a possible fracture
of the cribriform plate fearing cranial insertion of the tube.6,7
It is well known that fractures of the midface (Le Fort II or
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ing the cribriform plate of the ethmoid, potentially creating a
communication between the nasal cavity and the anterior cra-
nial fossa with cerebrospinal ﬂuid leakage.
This procedure would also be used when there is a need for
repair of major facial fractures that makes tracheostomy the
only option.8–11 There are some cases reported of using this
method when nasal intubation is not successful or technically
difﬁcult,12 or due to having a distorted anatomy because of a
congenital disease with contraindicated oral intubation13
which makes nasal intubation impossible.
Upon reviewing the literature, perioperative complications
of tracheostomy include the loss of airway, arterial desatura-
tion, haemorrhage, subcutaneous emphysema, pneumomedias-
tinum, pneumothorax, and recurrent laryngeal nerve damage,
with incidences ranging from 6–8%. Late complications,
including stomal and respiratory tract infections, tracheal ste-
nosis, tracheoesophageal ﬁstula, and unaesthetic scar can
reach an incidence as high as 60%. The role of tracheostomy
was questioned in cases of re-construction of panfacial injury
and has been replaced by S-MEN/S-MAN intubation and/or
if the expected postoperative period of ventilation is less than
one week.18,19 This procedure was recently evaluated and has
been found to be a simple technique and one of choice that
is favoured by maxillofacial surgeons, superseding tracheos-
tomy, due to fewer complications.14,15
In general, the endotracheal tube through this route is rec-
ommended to be kept for 72 h or less due to the fear of laryn-
geal damage or pneumonia,15 however, the evidence and the
discussion provided by the authors are difﬁcult to analyse be-
cause of the small number of patients that have had this pro-
cedure worldwide. It is rather hard to determine the duration
of keeping the tracheal tube, however, it is recommended to
switch the tube to the oral route at the end of the procedure
because the major concern is the easy accessibility to the air-
way in the postoperative period.
This procedure is cost-effective due to fewer complications,
shorter duration of hospital stay and reduces the need for a
high dependency unit caring for the tracheostomy tube. The
other beneﬁt of using this approach is the aesthetic point of
view; the scar left by the S-MEN/S-MAN incision is much less
apparent than the tracheostomy tube.11,14,16,17
In conclusion, this technique has changed the way of estab-
lishing airway in complex types of facial surgeries; it is simple,
almost devoid of complications in comparison with tracheos-
tomy, has a better aesthetic outcome and is certainly
recommended.Acknowledgement
The authors thank Ms. Luma Hameed for the editorial help.References
1. Altemir FH. The submental route for endotracheal intubation, a
new technique. J Maxillofac Surg. 1986;14:64–65.
2. Stolls P, Galli C, Wachter R, Bahr W. Submandibular endotracheal
intubation in panfacial fractures. J Clin Anesth. 1994;6:83–86.
3. Green JD, Moore UJ. A modiﬁcation of submental intubation. Br J
Anaesth. 1996;79:789–791.
4. Mahmood S, Lello GE. Oral endotracheal intubation: median
submental (retrogenial) approach. J Oral Maxillofac Surg.
2002;60:473–474.
5. MacInis E, Baig M. A modiﬁed submental approach for oral
endotracheal intubation. Int J Maxillofac Surg. 1999;28:344–346.
6. Schade Karen, Borzotta Anthony, Michaels Andrew. Intracranial
malposition of nasopharyngeal airway. J Trauma. 2000;49:967–968.
7. Marlow Troy J, Goltra Jr David D, Schabel Stephen I. Intracranial
placement of a nasotracheal tube after facial fracture: a rare
complication. J Emerg Med. 1997;2:187–191.
8. Anwer HMF, Zeitoun IM, Shehata EAA. Submandibular
approach for tracheal intubation in patients with panfacial
fractures. Br J Anaesth. 2007;98:835–840.
9. Davis C. Submental intubation in complex craniomaxillofacial
trauma. ANZ J Surg. 2004;74:379–381.
10. Garg M, Rastogi B, Jain M, Chauhan H, Bansal V. Submental
intubation in panfacial injuries: our experience. Dental Trauma-
tology. 2010;26:90–93.
11. Biglioli F, Mortini P, Goisis M, Bardazzi A, Boari N. Submental
orotracheal intubation: an alternative to tracheotomy in transfa-
cial cranial base surgery. Skull Base. 2003;13:189–195.
12. Franco J, Coppage J, Fallucco M, Ferguson JS. Submental
intubation: an alternative to tracheostomy when nasoendotracheal
intubation is unsuccessful, a case report. Can J Plast Surg.
2009;17:e37–e38.
13. Mak PHK, Ooi RGB. Submental intubation in a patient with
beta-thalassemia major undergoing maxillary and mandibular
osteotomies. Br J Anaesth. 2002;88:288–291.
14. Kar C, Mukherjee S. Submental intubation: an alternative and
cost-effective technique for complex maxillofacial surgeries. J
Maxillofac Oral Surg. 2010;9:266–269.
15. Jundt JS, Cattano D, Hagberg CA, Wilson JW. Submental
intubation: a literature review. Int J Oral Maxillofac Surg.
2012;41:46–54.
16. Schu¨tz P, Hamed H. Submental intubation versus tracheostomy in
maxillofacial trauma patients. J Oral Maxillofac Surg.
2008;66:1404–1409.
17. Gadre KS, Waknis PP. Transmylohyoid/submental intubation:
review, analysis, and reﬁnements. J Craniofac Surg.
2010;21:516–519.
18. Coyle MJ, Shrimpton A, Godden D, Perkins C, Fasanamade K.
First do no harm-is tracheostomy really necessary following oral/
oropharyngeal cancer surgery? Br J Oral Maxillofac Surg.
2011;49S:S1–S25.
19. Caron G, Paquin R, Lessard MR, Tre panier CA, Landry PE.
Submental endotracheal intubation: an alternative to tracheotomy
in patients with midfacial and panfacial fractures. J Trauma: Inj
Infect Crit Care. 2000;48:235–240.
